Protein families are distinguished by members that exhibit sequence and biomedical function similarity. For most gene changes in protein abundance are related to changes in mRNA abundance, which are immensely informative about cell state and the activity of genes. LifeExpress RNA (LE) database (Incyte Genomics, Inc) is a large-scale genome expression database. Based on LE we derived the functional relationship of Pfam[1], a database of protein domain families, by studying the global expression profile of the corresponding genes of Pfam family members. The expression profiles for 135 largest Pfam families were summarized and relationships were analyzed. The study present a simple model for conceptualizing the complex genetic regulatory network.
INTRODUCTION.
Protein families are distinguished by members that exhibit sequence and biomedical function similarity. For most gene changes in protein abundance are related to changes in mRNA abundance, which are immensely informative about cell state and the activity of genes. LifeExpress RNA (LE) database (Incyte Genomics, Inc) is a large-scale genome expression database. Based on LE we derived the functional relationship of Pfam [1] , a database of protein domain families, by studying the global expression profile of the corresponding genes of Pfam family members. The expression profiles for 135 largest Pfam families were summarized and relationships were analyzed. The study present a simple model for conceptualizing the complex genetic regulatory network.
METHOD.
We used the BLAST search algorithm [2] to match Pfam family members to the Incyte clones on LE. 4177 Incyte clones were mapped to 1069 Pfam families. 555 LE was averaged by the mean for repeated experiments, and each expression datum was then reduced to a binary variable (regulated or unregulated). Family Regulation Ratio (FRR), which represents the regulated member percentage, was assigned to the Pfam family for each probe pair. In order to reduce the random noise, we only study those Pfam families with more than 10 clones and include 135 families in our data analysis. The 555 probe pairs were also randomly divided into two test data sets for the validation purpose. Two test expression profiles for each Pfam were computed.
RESULTS.
Pearson correlation coefficients (PCC) were calculated between every two expression profiles of Pfam families with shared clones excluded. There are 79 Pfam pairs with PCC >= 0.75 (Table1). PCC1 and PCC2 were also computed for two test data sets, respectively, and were correlated very well, which validated our approach.
DISCUSSION.
We present a simple model for conceptualizing how gene/protein families interact to generate a complex and robust system. Boolean network models are based on a binary idealization of gene expression levels. The choice of threshold is arbitrary. Although this model is oversimplified, abstraction may be useful in conceptualizing the nature of genetic information flow. Many of those protein family relationships identified here are supported by functional link among those families. Taking G protein-coupled receptors (GPCRs) as an example, after agonist action, GPCRs activate G proteins and become phosphorylated by G protein-coupled receptor kinases [3] . This event further promotes activation of effector enzymes and ion channels by the activated GαGTP. This GPCR signal transduction pathway is reflected in our study by the strong correlation between 7 transmembrane receptors (rhodopsin family) and protein kinases, and that between rhodopsin family and ion transport proteins. This study also revealed many intriguing links between protein families, which provided novel hypothesis for further functional study. 
